Human rhinovirus infection enhances airway epithelial cell production of growth factors involved in airway remodeling.
Childhood human rhinovirus (HRV) infections are associated with an increased risk of asthma. We reasoned that HRV infections might be important in the pathogenesis of airway remodeling, thereby providing a mechanism by which these children are at risk of asthma. We sought to determine whether HRV infection of airway epithelial cells regulates production of growth factors associated with airway remodeling and to determine whether vascular endothelial growth factor (VEGF) was upregulated in airways during HRV-induced natural colds. Cultured human airway epithelial cells were infected with HRV. Amphiregulin, activin A, and VEGF protein levels were assayed by means of ELISA, and VEGF mRNA was quantified by using real-time RT-PCR. Pharmacologic inhibitors were used to assess the role of mitogen-activated protein kinase and nuclear factor kappaB pathways. Nasal lavage samples from subjects with confirmed natural HRV infections were assayed for VEGF protein and compared with baseline levels and with control levels. HRV infection upregulated amphiregulin, activin A, and VEGF protein levels compared with control media (P < .05). VEGF gene expression was maximally induced 3 hours after infection. HRV-induced generation of VEGF was regulated by p38 mitogen-activated protein kinase and extracellular signal-regulated kinase 1/2 pathways but did not depend on nuclear factor kappaB activation. In subjects with HRV infections, VEGF levels during peak cold symptoms were significantly higher than at baseline (P = .005) or in control subjects (P < .01). HRV-16 infection upregulates amphiregulin, activin A, and VEGF in airway epithelial cells, and HRV infections in vivo upregulate airway VEGF production.